Background. Evidence of the impact of homestead food production programs on nutrition outcomes such as anemia and growth is scant. In the absence of information on program impact pathways, it is difficult to understand why these programs, which have been successful in increasing intake of micronutrient-rich foods, have had such limited documented impact on nutrition outcomes.
Introduction
Homestead food production programs such as those implemented by Helen Keller International (HKI) are implemented with the intention of improving maternal and child health and nutrition (MCHN) outcomes. HKI's homestead food production programs specifically aim to improve micronutrient status (vitamin A and iron), improve growth among children, and reduce the prevalence of illness. To achieve these goals, HKI's homestead food production programs are designed to work through three primary impact pathways: increasing the availability of micronutrient-rich foods through increased household production of these foods (production-consumption pathway); increasing income through the sale of surplus production (production-income pathway); and increasing knowledge and adoption of optimal nutrition practices, including the consumption of micronutrient-rich foods (knowledge-adoption of optimal health-and nutrition-related practices pathway).
Evaluations of homestead food production programs have consistently demonstrated significant increases in household production and intake of micronutrient-rich foods [1] [2] [3] [4] . This increased intake, along with improvements in health-and nutrition-related knowledge and increased income, could potentially contribute to improvements in MCHN outcomes along the three primary program impact pathways identified above. Despite these consistently positive outcomes, there is little evidence that community-based agriculture programs, including homestead food production programs, have contributed significantly to improving MCHN outcomes (e.g., reduction of anemia and improvement of growth). Recent literature has highlighted that this lack of documented impact could be due to weaknesses in program design, targeting and/ or implementation issues, or the need for additional program inputs (e.g., adding an alternative animalsource food component or distribution of micronutrient supplements or fortified products) [2, 4, 5] . Furthermore, suboptimal program evaluations and inadequate sample sizes have likely contributed to this lack of documented impact [2, 5] .
To date, there has been limited understanding of how these types of programs are working to achieve impact and how this impact can be optimized [2, 4, 6] . For example, an evaluation of HKI's homestead food production program in Cambodia found that the program was successful in increasing household production and intake of vegetables, increasing the dietary diversity of mothers and children, and reducing the prevalence of fever among children, but there was no evidence of impact on anthropometric outcomes or anemia prevalence [5] . This analysis raised the same question as previous reviews: if production and dietary diversity increased, why did the program fail to improve child growth and reduce anemia? Was the lack of impact due to weaknesses in the evaluation design or to constraints on program design, implementation, and/or utilization [5] ? In the absence of information on program impact pathways, it is difficult to know whether there were issues in program design, implementation, or utilization that may have limited the potential for impact of the program.
In order to address this issue, HKI and the International Food Policy Research Institute (IFPRI) worked together to create a program theory framework and associated program impact pathways to lay out how the program was envisioned to work to impact MCNH outcomes. This framework served as the basis for the design of the process evaluation that we carried out to assess whether the primary program components were being implemented and utilized as planned and to identify program components that may need to be strengthened to optimize the program's potential for impact on MCHN outcomes. Specifically, we investigated the primary program components along the three hypothesized program impact pathways to document how well the program was being implemented and to identify potential bottlenecks and ways that program service delivery could be improved. To this end, we investigated program delivery and utilization as well as the perceptions and attitudes of key stakeholders, program implementers, and program beneficiaries and nonbeneficiaries related to the homestead food production program. The results of this research are presented in the context of the three primary hypothesized program impact pathways.
Subjects and methods

Program description
HKI's homestead food production program in Cambodia, included in this research, had two primary components; an agriculture component and a health and nutrition education component [7] . The combination of these two components was expected to work in an additive or synergistic fashion to improve MCHN outcomes.
The homestead food production program was designed to be implemented through HKI's local partner nongovernmental organization (NGO), in this case the Women's Service Organization (WOSO), and government health and agriculture offices at the provincial and district levels. This program was supposed to be supported by HKI for the first 3 years. However, after 2 years of implementation, the program was stopped due to lack of funding. It was then continued after a 6-month hiatus for the last year with funding from a different source. The program support from HKI included the training for participating NGO and government staff members, inputs for village model farm owners and beneficiary households, and support of trainings for village health volunteers, village model farm owners, and beneficiary households. After the first 3 years, the NGO was expected to continue activities together with their other programs being implemented in the same communities with minimal technical assistance for 1 to 2 years.
Village model farm owners were selected by the program according to a number of criteria, which included being literate, having at least 800 square meters of available land, being accepted and respected by the community members, having experience with farming, and having a nearby source of water. The village model farm owners received training from HKI and WOSO in best practices in agriculture and raising chickens and in turn provided training to beneficiaries on the same topics. The key role of village model farm owners was to demonstrate the best practices in agriculture and chicken-raising covered in the training and to produce seeds, seedlings, and saplings as well as to raise small livestock such as chickens and ducks for distribution to beneficiary households on a commercial basis. The village model farm served as the service delivery point for the practical training on agricultural practices and raising chickens for the beneficiaries. Each village model farm served about 40 beneficiaries, who were spilt into two groups of about 20 beneficiary women (from the poorest families in the village) each.
The village health volunteers responsible for delivering the health and nutrition education sessions to the beneficiaries were selected at the community level. The design of the program was such that these volunteers should be linked to the local health services and should have some prior experience with health-and nutritionrelated topics. The village health volunteers received training from HKI and in turn provided training on the same topics to beneficiaries once per month. The health and nutrition education focused on improving health-and nutrition-related knowledge, with a specific emphasis on encouraging the consumption of micronutrient-rich foods (including eggs) by women and young children, and often included recipes and cooking demonstrations.
Program theory framework
The research was designed on the basis of the program theory framework conceptualized by HKI and IFPRI for HKI's homestead food production program and refined at a workshop with key stakeholders in Cambodia. The development of the framework for the homestead food production program, and for this research in particular, was an iterative process that started with discussions between key personnel at HKI and IFPRI to develop the preliminary framework based on how they perceived the program was operating to attain the intended outcomes and impacts. Through this process, the team identified the primary program components and hypothesized program impact pathways, and discussed the factors that may affect the optimal delivery or utilization of these components and the assumptions underlying how these components were perceived to achieve impact. This preliminary framework was presented at a launch workshop in Cambodia in May 2009 that included a variety of key stakeholders, including program beneficiaries and implementers (village model farm owners and village health volunteers) at the local level, and from HKI and WOSO, as well as representatives from other NGOs and government departments of agriculture and health from the provincial and district levels. Following the initial presentations, the participants worked together to adjust the framework to reflect how they believed the program to be functioning and to discuss the factors that may affect delivery and utilization and the assumptions underlying the optimal functioning of each of the program components. The results from the small groups were then presented to the larger group, and final changes were agreed upon by the group at large.
The final framework ( fig. 1 ) and associated program impact pathways were used to finalize the study design and instruments and for the analysis presented in this FIG 
Impact Process
Increased fruit production paper. The three primary hypothesized program impact pathways identified were providing increased access to micronutrient-rich foods (production-consumption pathway), increasing income through the sale of surplus goods (production-income pathway), and the provision of health-and nutrition-related education designed to elicit positive behavior changes (knowledge-adoption of optimal health-and nutrition-related practices pathway).
Methods
The program theory framework and associated program impact pathways were used to design the instruments used in this study. The first step in using the program impact pathways to design the research was to map the inputs, processes, outputs, and outcomes that were expected to lead to impact. Once these were identified, the actors involved with each component, the processes that needed to be in place, and the underlying assumptions that must be met in order to optimize impact were considered, and sets of questions, compiled in the form of semistructured interviews, focus group discussions, and observations, were developed to address each of these (table 1).
The semistructured interviews and focus group discussions aimed to not only assess whether each of the primary program components was being delivered and utilized, but also to address the factors that might be affecting the delivery or utilization of the different components, such as worker motivation and compensation in the case of the village model farm owners and village health volunteers delivering the program services at the community level. For example, for the establishment of the village model farm, village model farm owners as well as HKI and WOSO staff were interviewed, and an observation of each village model farm was conducted. These instruments were designed to assess whether the key responsibilities of the village model farm were being fulfilled and to identify potential barriers and facilitators to optimal service delivery and utilization, as well as to know whether the underlying assumptions for optimal service delivery and utilization were being met (e.g., village model farm owners received high-quality inputs and training from HKI to establish their village model farms, knew the program guidelines, and felt motivated to adhere to these guidelines). Further details of the different methods used are provided below.
Semistructured interviews (beneficiaries and nonbeneficiaries)
Semistructured interviews were conducted with beneficiaries and nonbeneficiaries of the homestead food production program to gather information on a variety of topics related to the program. These included questions about program participation and receipt of program inputs such as seeds, saplings, and training; agricultural and nutritional knowledge; barriers and facilitators to participating in the various activities; use of products from homestead food production activities; and overall opinions and suggestions for the homestead food production program. Observations of the characteristics of the household garden (e.g., size, distance from house, fencing around the garden, etc.) and animal-raising activities were also completed following the interview.
In addition, semistructured interviews were conducted with one HKI and one WOSO trainer each for agriculture and nutrition (two in the case of nutrition trainers from WOSO, as a new staff member came on board early on in the evaluation period). In addition, the village model farm owner and one village health volunteer from each of the six villages were interviewed. These interviews focused on issues related to the trainers' background and knowledge in their fields and to the structure and content of the training sessions. The trainers were also asked questions about whether or not they had received sufficient training and if they felt that they were knowledgeable, motivated, and compensated enough to effectively conduct training sessions. The trainers were further asked questions regarding their impressions of the success of the trainings in communicating information to the beneficiaries and suggested improvements for the sessions. These program implementers were additionally asked about their general opinions of the homestead food production program and for suggestions to improve the program.
Focus group discussions
Focus groups were utilized to elicit more in-depth information about the stakeholders' views on the village model farm, homestead food production activities, the agriculture and nutrition training sessions, marketing opportunities, and linkages to health services. Two different focus groups were conducted in each of the six villages, one focusing on the village model farm, homestead food production activities, and agriculture training sessions, and the other focusing on the health and nutrition training sessions and linkages to health services. In addition, two focus group discussions focused on the potential linkages between the homestead food production program and health services. One was held with various health staff members and the other with HKI and WOSO staff members. The discussion with the HKI and WOSO staff members also included issues related to the marketing of products of homestead food production. Improved child care and feeding practices a ---
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Women's empowerment a ---Improved maternal and child health and nutrition outcomes a ---HFP, homestead food production; HKI, Helen Keller International; NGO, nongovernmental organization; VHV, village health volunteer; VMF, village model farm; WOSO, Women's Service Organization a. Program components not examined in this evaluation. b. Program components that were long-term goals of the homestead food production program but had not been implemented at the time of the evaluation. 
Observations
Observations were conducted at one health and nutrition training session in each of the six villages. The observations focused on the use of different training materials, the content of the training sessions, the general atmosphere of the training, and interactions between the trainers and participants.
Study population
The process evaluation was conducted in 6 of the 10 villages that participated in HKI's homestead food production program in Kampong Speu Province: O Tawam, O Tumneap, Sre Psor, Ang Kdey, Ang Kcheay, and Prey Chheuteal. Within these villages, a purposeful sampling method was used to identify key informants, beneficiaries, and nonbeneficiaries to participate in semistructured interviews and focus group discussions.
The key informants included staff members of HKI and WOSO who worked on the homestead food production program, village model farm owners, and village health volunteers. The selection criterion used to select beneficiaries and nonbeneficiaries to participate in the process evaluation was the presence of a child under 5 years of age living in the household.
Data collection
Data collection was conducted between November 2009 and March 2010. The field team consisted of three local experienced enumerators who were fluent in Khmer and had good speaking, reading, and writing abilities in English. These enumerators were not involved with the implementation of the program. Prior to data collection, extensive training was conducted in general qualitative data collection techniques and in the instruments used in this study. Pilot testing of the semistructured interviews and focus group discussion guides was also conducted prior to data collection, and revisions were made as necessary. All of the instruments were translated into Khmer, and all of the interviews and focus group discussions were conducted and recorded in Khmer.
Oral consent was obtained from all of the study participants. Ethical approval for the study was obtained from the IFPRI Institutional Review Board and the National Ethical Committee of the Cambodian Ministry of Health.
Data analysis
Prior to analysis, the field team transcribed all of the recorded interviews and focus group discussions directly into English. The English transcripts were used for analysis.
The data were analyzed in the context of the program theory framework described above, along three primary impact pathways from inputs to impact ( fig. 1) . The primary pathways identified were increasing the availability of micronutrient-rich foods through increased household production of these foods (productionconsumption pathway); income generation through the sale of surplus production (production-income pathway); and increased knowledge and adoption of optimal nutrition practices, including consumption of micronutrient-rich foods (knowledge-adoption of optimal health-and nutrition-related practices pathway). The results of each pathway are presented separately.
Qualitative data analysis software (Nvivo) was utilized to analyze the semistructured interviews and focus group discussions. A codelist was created according to the topics of interest. The transcripts from each of the semistructured interviews and focus group discussions were then coded in Nvivo according to this codelist. Finally, all of the coded transcript material was read and written up within the context of the program theory framework for the homestead food production program. SPSS version 18 was used to analyze the quantitative data. Medians, means, and percentages were calculated as appropriate.
Qualitative assessments of whether program components along each of the pathways were working optimally or needed to be improved were made based on percentages of whether or not these components were being implemented and utilized as planned (i.e., gardens were established and beneficiaries attended training) as well as on the opinions and perceptions of the program implementers and beneficiaries. Initially, components with a positive response in more than 75% of the cases were classified as "working well," those with a positive response in 25% to 75% as "needs improvement, " and those with a positive response in less than 25% as "not working. " After this initial classification, the perceptions and opinions of the program implementers and beneficiaries were considered. If problems or concerns were raised by more than a few of the respondents, that component was then classified as "needs improvement" and/or "not working. " This classification depended on the frequency with which problems were reported and/or the severity of the respective problem.
Results
Pathway 1: Increasing the availability of micronutrientrich foods through increased household production of these foods (production-consumption pathway)
The primary program components that lie along the production-consumption pathway are training of the village model farm owners; establishing the village model farm; providing training in agricultural practices and poultry rearing for the beneficiaries; supplying inputs such as seeds, seedlings, saplings, and chicks both to the village model farm and to the program beneficiaries; establishing home gardens and poultry production; and intake of targeted food commodities ( fig. 2) .
In all cases, the village model farm owners received the training and agricultural inputs that they were supposed to and thought that both the training and the supplies were of good quality (table 2). In turn, the village model farm owners established their farms and explained that their vegetable production had increased since joining the program; a few mentioned that not only their yield, but also their income, had increased. As expressed by one village model farm owner: "[Vegetable production] has increased because I have a lot of varieties of vegetables in my garden. I have enough vegetables to eat and some to sell at the market. My income has also increased through the program. In the past, my income was only 700,000 to 800,000 Riel (US$175 to US$200), but now it is more than 1,000,000 Riel (US$250). " In addition to establishing their farms, the village model farm owners, in collaboration with HKI and WOSO, provided training and supplies to the beneficiaries.
Although not all of the village model farm owners felt entirely confident to conduct the trainings on their own, they were happy to help the HKI and WOSO staff to conduct the trainings for the beneficiaries. The majority of the beneficiaries attended the agriculture-related training sessions and generally understood the topics presented ( appreciated receiving these trainings and thought they were well done overall and especially appreciated the practical demonstrations; they asked for more demonstrations of those topics that were particularly challenging (e.g., chicken-raising and organic methods of pest and disease control).
Using the supplies and training provided by the program, the vast majority of the beneficiaries established their home gardens and adhered to the program guidelines of having a fence around the garden, using raised beds and compost, and having shelters for their chickens. The majority of beneficiaries stated that the supplies provided by the village model farm, HKI, and WOSO had changed the overall production levels of their household gardens (table 2). As stated by one beneficiary: "Vegetable production has increased due to the homestead food production program because now I have a garden and fencing since joining the program. I didn't grow vegetables in the past but now I grow vegetables and we can have them to eat. " The perceived contribution to increased production of fruit or poultry was not as favorable. The lack of impact on fruit production was mainly due to the fact that the saplings they had received as part of the program had not yet begun to produce fruit. The primary reported barrier to increasing poultry production was that some beneficiaries received chicks that were small, many of which died. Beneficiaries also did not perceive an impact on egg production from the homestead food production program, again citing the fact that many of the chickens died or that those that did survive had not yet produced eggs.
In general, beneficiaries stated that the primary use of the vegetables grown in the home gardens was for home consumption. Likewise, if people ate chicken meat, it was mainly from their own production. Intake of eggs, on the other hand, was entirely dependent on buying eggs from the market. People in these communities did not eat eggs produced by their own chickens unless they knew that the egg would not produce a chick. As expressed by one beneficiary: "I don't eat chicken eggs because I regret if I eat chicken eggs, I keep them for hatching. I can get benefits from it when I have more chicks. I can sell them and earn more money. "
Many of the beneficiaries reported that they thought that the homestead food production program had contributed to increasing their intake of vegetables in terms of both the quantity and variety of vegetables eaten. However, perceived changes in the intakes of fruit, chicken meat, and eggs were less likely to be attributed to participation in the homestead food production program. Aside from increasing the amount and variety of vegetables eaten, and some mothers reporting giving their children the enriched porridge (bobor) they learned how to make from the program, the beneficiaries did not relate any other diet-related changes to their participation in the homestead food production program. Furthermore, with few exceptions, there did not seem to be a preference for giving high-quality foods to women or children. In most instances, if household needs were being met, the needs of mothers and children were also being met.
The primary constraints on increasing intakes of fruits, vegetables, chickens, and other foods were related to seasonal issues and resource constraints. Although the majority of beneficiaries were able to obtain vegetables from their own gardens during at least part of the year, only half of the beneficiaries who had gardens (17 of 34) were able to maintain year-round gardens. Aside from heat or flooding, the primary barriers to maintaining a year-round garden included access to water, problems with insects, and lack of seeds. Intake of chicken meat and eggs was often bypassed in favor of saving the chickens to sell to pay for household needs and saving the eggs to produce chicks.
Overall, the components of this pathway were being implemented as planned, with supplies being distributed and training being conducted by the program implementers. In general, the supplies and training provided by the program were thought to be of good quality, except for the quality of the chicks provided to some of the beneficiaries. Utilization was also generally high; the vast majority of the beneficiaries indicated that they had established their home gardens, attended and understood the agriculture training sessions, and attributed increased vegetable production and intake to the homestead food production program. However, problems with establishing the poultry and fruit components of the program and associated barriers to increasing production and intake were real constraints that could dampen the program's impact on nutrition outcomes ( fig. 2 ).
Pathway 2: Income generation through the sale of products from the homestead food production program (production-income pathway)
The income pathway is largely dependent on the production pathway. The program components that lie along this pathway are therefore nearly identical to those discussed in the previous section, with the exception of the output of improved marketing and the outcome of increased income from sale of the food commodities in the market ( fig. 3) .
Many beneficiaries sold at least some of their homestead food production-related products ( table 3) . As with production and consumption, the primary perceived contribution of the homestead food production program to increasing income related to the sale of vegetables. The perceived contribution of the homestead food production program to increasing profits from the sale of fruit or chickens was minimal (table 3) . Similar to production outcomes, people who thought their income had increased due to the homestead food production program cited the inputs and training received by the program as the primary contributing factors. However, a number of obstacles to increasing income were mentioned, including lack of surplus goods to sell, access to water, and knowledge of some key agricultural and chicken-raising practices; seasonal issues related to the production and sale of chickens, fruits, and vegetables; knowledge of marketing; and access to markets.
Market access was the primary barrier to market use mentioned by beneficiaries. Transportation was reported to be more expensive than the possible "loss" they might experience from using a middleman. A lack of cooperatives was also noted and was attributed to the lack of trust among community members. However, beneficiaries and program implementers in four of the communities noted the potential benefits of cooperatives, such as affordable transportation to markets and the ability to negotiate a higher price with larger amounts of goods. Last, it was noted that a lack of familiarity with markets and prices could lead those who went to the market only occasionally to undersell their products; some stated that they could get a better price from middlemen. Across the board, beneficiaries desired opportunities related to increasing the sale of homestead food production-related products and getting the best prices for their products. Some specifically mentioned that establishing cooperatives within their communities could be one way to accomplish this.
As with the production-consumption pathway, the primary program components were being delivered, and beneficiaries were utilizing the program inputs along this pathway, as planned by the program. Although the seeds, seedlings, and saplings were reported to be of good quality, problems with the quality of the chickens provided by the program were repeatedly noted. Although program beneficiaries emphasized that they generally used the vegetables produced from the program for eating at home (as promoted by the homestead food production program), many also mentioned that they had surplus vegetables that they could sell (the sale of surplus commodities is supported by the program if home needs are being met). Although there was some indication of perceived increases in income due to the homestead food production program, these primarily revolved around the increased vegetable production reported by beneficiaries ( fig. 3) . The need for additional program inputs to increase access to water and to increase the provision of training and advice, especially related to marketing, including how to get the best prices at markets, was emphasized by program beneficiaries and implementers alike. Training related to marketing was planned to be implemented as part of the homestead food production program but had not yet been implemented at the time of the evaluation.
Pathway 3: Increased knowledge and adoption of optimal nutrition practices, including intake of micronutrient-rich foods (knowledge-adoption of optimal health-and nutrition-related practices pathway)
The third pathway by which HKI's homestead food production program is presumed to impact MCHN outcomes is through increased knowledge and adoption of optimal MCHN-related practices, including the intake of micronutrient-rich foods. The program components that lie along this pathway are training of the village health volunteers; provision of health-and nutrition-related training sessions for beneficiaries; beneficiaries' understanding of what is taught in these training sessions; and adoption of best practices, including intake of micronutrient-rich food ( fig. 4) .
Similar to the agriculture training sessions, the nutrition training sessions at all levels were held as planned. These trainings covered topics related to pregnancy, breastfeeding, infant and young child feeding (IYCF) practices, food groups, micronutrients, safe preparation of food, and other hygiene-related practices. In addition, training in adult education techniques was included in the training of trainers sessions. Two of the three WOSO nutrition educators and all of the village health volunteers interviewed had received the required training. One WOSO educator was new and had not received the initial training but did attend a training designed as a review of the initial training. The majority of beneficiaries had also participated in at least one health and nutrition training session (table 4) .
Although they were implemented as planned, well attended, and often cited as being of good quality, more challenges were evident at all levels with the health and nutrition, as compared with the agriculture, training sessions. The beneficiaries' overall satisfaction with the quality of training they received is best expressed by a beneficiary who stated: "They taught well, they ask questions and let us answer whether we are right or wrong, they explain until we understand. They are polite. " The primary challenges had to do with trainers not feeling qualified to provide the next level of training and with village health volunteers not feeling motivated to attend or conduct nutrition trainings (the latter due to lack of money, incentives, and time). Although one of the WOSO nutrition educators felt ready to train village health volunteers following the training she received from HKI, another only felt 60% prepared to train beneficiaries and not prepared to train village health volunteers. Village health volunteers likewise did not feel qualified to conduct trainings and relied on the support of HKI and WOSO to conduct the trainings for the beneficiaries. There was also some mention of beneficiaries not attending the health and nutrition training sessions, especially after they had received the supplies provided by the program. As explained by one village health volunteer: "I do not train by myself, I just train when WOSO staff comes here because I am also busy and if I invite villagers too often they do not have time to come, because they are also busy. " Village health volunteers and beneficiaries alike demonstrated a good understanding of a number of health-and nutrition-related topics, including the importance of early and exclusive breastfeeding, what kinds of foods to add to porridge (bobor), and safe food preparation techniques. One beneficiary noted that she understood well enough to be able not only to implement the practices herself but to teach them to others as well: "I think the session is good, that's why I go. After I attend, I can practice at home because I understand. I think that if the organization stops teaching us, I can teach my children or grandchildren. " However, other key topics, such as complementary feeding, anemia, and the importance of providing sick children with more fluids, were less known among village health volunteers and beneficiaries. In general, there seemed to be some confusion between iron, iodine, and vitamin A, good sources of each, and the consequences of micronutrient deficiencies. This was illustrated by one beneficiary's statement "She told me that snail, crab, and seafood have iron" and by another's response, when asked about ways to prevent anemia, "The organization told me that they should have food that has iodine or salt with iodine, and some vegetables that have vitamin A such as ivy gourd leaves and amaranth. " Compared with nonbeneficiaries, beneficiaries were more likely to know that children should begin breastfeeding within 1 hour after birth and to be able to name two safe food preparation techniques (table 5).
The majority of beneficiaries (28 of 36) felt able to follow the practices that they learned in the health and nutrition training sessions. The practices that they most commonly cited as being able to implement included giving their children the foods recommended by the village health volunteers (27 of 36), such as enriched porridge (bobor), vegetables, foods from the three food groups, and eggs and other animal-source foods, and hygiene-related practices, such as washing children's hands (5 of 36). Three people mentioned using iodized salt, and two mentioned increasing fluids for children when they are sick.
As discussed in all of the focus groups held in the six communities, the primary barriers to adopting optimal practices had to do with access to money and lack of time, with many beneficiaries and village health volunteers stating they were too busy with work to take proper care of their children or to prepare the enriched porridge they learned about in the nutrition training sessions. A couple of people also cited traditional beliefs as a barrier.
The required steps were implemented along this pathway; however, there were problems with the delivery of some of the services and in the understanding of key nutrition messages at both the local program implementer and the beneficiary levels. The problems with service delivery primarily revolved around some of the village health volunteers not feeling qualified or motivated to conduct the nutrition training sessions for the beneficiaries. The trainings were held and assessed to be of good quality, but they were mostly conducted with the assistance of a staff member from HKI or WOSO, which did not adhere to the design of this program component. The problems with service delivery of this program component could increase the costs of the program and have implications for its sustainability. In addition, without the support of the HKI or WOSO trainers, the quality of the training delivered to the beneficiaries would probably suffer, as some of the village health volunteers did not feel qualified or motivated to conduct these trainings. The lack of understanding of some of the key nutrition messages could impede optimal impact of the program on nutrition outcomes ( fig. 4) . To increase the likelihood of these messages being understood by the program beneficiaries, revision of the messages or additional program inputs, such as visual aids or home visits, would be needed.
Discussion
The process evaluation presented here was designed to better understand how HKI's homestead food production program in Cambodia was working and to identify ways in which it, and other similar programs, could be strengthened to maximize their potential for improving their nutritional impact [5] . When combined with a rigorous impact evaluation, a process evaluation can also be used to better understand why and how impact has (or has not) been achieved.
In Cambodia, in order to optimize the use of the research findings, a variety of stakeholders were included in the planning of the research, as informants in the research, and in the discussions of the use of the results. This inclusive approach provided a comprehensive view of how the program was intended to work, where those intentions were not being fully met, and what would be feasible to change in the current and future homestead food production programs in Cambodia and elsewhere. The use of a mix of quantitative and qualitative methods allowed us to gain further insights into the what, why, and how FIG. 5 . Summary of the qualitative assessment of whether program components were working, needed improvement, or were not working along the hypothesized pathways through which HFP programs may improve MCHN outcomes. HFP, homestead food production; HKI, Helen Keller International; MCHN, maternal and child health and nutrition; NGO, nongovernmental organization; VHV, village health volunteer; VMF, village model farm the different program components along each of the three primary program pathways were working or not working beyond what the results from the quantitative impact evaluation revealed [5] . Overall we found that although many program components were working exactly as planned, there were a few important challenges in program delivery and utilization that could be impeding optimal impacts. The process evaluation further revealed a number of ideas about how the program could be improved, and the feasibility of many of these ideas was discussed with a variety of stakeholders at a series of workshops held in Cambodia by HKI.
Within the program theory framework, challenges along each of the primary program pathways were identified ( fig. 5) . Among the program components that were intended to be in place at the time the research was conducted, the majority were being delivered and utilized as planned. However, there were some program components that were identified as needing improvement. These primarily revolved around the health and nutrition training activities at all levels, and the fruit and poultry production components of the homestead food production program. Given that these are the primary program components that are expected to contribute to the ability of the homestead food production program to improve MCHN outcomes, it is possible that the challenges found associated with these two components could have impeded optimal impacts of the program. In turn, changes in these program components have the potential to increase the potential impact of the homestead food production program on MCHN outcomes (table 6) .
With regard to the poultry component, the apparent absence of a direct connection between poultry production and intake of eggs by women and children was unexpected, given that the chickens were provided, and the use of the eggs by women and children was specifically promoted, by the program. Although keeping TABLE 6 . Suggested areas for improvement for HKI's homestead food production program Program implementation » Increase the amount and frequency of distribution of inputs to program beneficiaries (especially chicks or other small animals and seeds). » Improve access to water, possibly by linking with government or other programs. » Enhance poultry component. » Provide additional agriculture-related trainings to VMF owners and beneficiaries, both as follow-ups to previous lessons and to cover new topics. » Invite existing VHVs to participate in the HFP program and provide them with incentives to do so. » Provide more training to VHVs and ensure that they feel comfortable and confident to provide trainings to beneficiaries. » Work with VHVs to find ways to increase their motivation to participate in the program (e.g., provision of incentives such as chicks or small amounts of money to conduct the training sessions). » Refine nutrition training sessions at all levels in terms of content (addition of topics), materials (more materials in Khmer, more visual materials and demonstrations especially for challenging topics such as optimal IYCF practices and micronutrient nutrition), and structure (possibly provide follow-up visits to help remind beneficiaries of the messages they have learned and to help them adopt optimal practices). » Invite fathers, grandmothers, and influential community members to participate in nutrition training sessions. » Include messages (or more messages) in the nutrition and agriculture training sessions and potentially in any marketing training that reinforce the importance of giving high-quality foods to pregnant and lactating women and children 6 to 24 months of age.
Additional program inputs
» Consider including other small-animal production activities (e.g., ducks or pigs) in the HFP program or further promoting other activities such as fishing and foraging for animals such as frogs. » Include more training related to marketing of surplus products from the HFP program. » Investigate opportunities to create cooperatives within participating communities. » Investigate opportunities to find markets for beneficiaries' goods. » Integrate nutrition education messages into any market-related training that is added to the HFP program. » Include information related to available health services in the nutrition training sessions. » Consider incorporating the distribution of micronutrient supplements for pregnant women and children under 2 years of age into the design of the HFP program by providing the supplements either for free or for purchase at key program delivery points. » Consider linking with other programs (e.g., sanitation, community volunteer program, or others). » Explore the possibility of creating a community emergency transportation fund with donations of some percentage of income from the sale of HFP products. » Investigate other ways in which the HFP program could potentially be linked with the health sector (e.g., harmonizing health and nutrition messages provided and promoted by the Ministry of Health, such as with those already appearing on radio and television).
the eggs to raise chickens, which could then be sold, was not a negative outcome, it has implications for the potential of the program to improve MCHN outcomes through household production of animal-source foods. Income from selling the chickens could contribute to improving consumption of animal-source foods, as was found in a program in Bangladesh [8] , but would work through the income pathway.
Overall, components along the knowledge-adoption of optimal health-and nutrition-related practices pathway presented the most opportunities for feasible improvement. Such improvements could greatly increase the ability of the homestead food production program to contribute to improvements in MCHN outcomes. Evidence suggests that including a strong behavior change communication (BCC) strategy in agriculture programs results in better health and nutrition outcomes than in programs without such a strategy [4] . Thus, optimizing these components of the homestead food production program is essential to increasing the program's ability to improve MCHN outcomes.
One primary area that was identified as needing improvement was trainers' perceptions of their capability, motivation, and knowledge. Specifically, some of the village health volunteers did not feel capable of conducting trainings on their own and thus relied heavily on the support of HKI and WOSO to conduct these trainings. Although this approach appeared to be working well, it differs from the intended design of the program, which states that the village health volunteers should be able to conduct these trainings on their own. The fact that they do not feel capable of doing this implies a greater cost to the program than intended and limits the potential scalability and sustainability of this part of the program. A number of suggestions were made as to how to improve this component of the program, including providing more intensive and/or frequent trainings, providing practice teaching opportunities, the use of more visual aids, and provision of an incentive (table 6). Although having volunteers conduct the trainings is a good suggestion, it is possible that in this context, the cost associated with having to train new village health volunteers on a regular basis and the seemingly ongoing need to have higher-level support at the trainings could potentially be costing the program more than providing additional training and/or incentives to the village health volunteers would cost.
Another area that may have limited impacts on anemia and growth is related to the lack of knowledge of some of the key topics targeted by the program, such as optimal IYCF practices and anemia. In addition, although the majority of the beneficiaries stated that they were able to adopt some of the practices learned in the health and nutrition training sessions, they reported a number of barriers to adopting these practices. Some of these would likely fall outside the scope of the program. However, others may be amenable to change within the context of the program. Messaging, as well as inviting grandmothers and other influential members of the community to the health and nutrition training sessions, may help in increasing adoption of health-and nutrition-related best practices, including improved IYCF practices and increased intake of animal-source foods among women and young children. Adding a home visiting component to this part of the program could also contribute to improvements in retention of the material taught in the training sessions, increased knowledge, and encouragement of the adoption of optimal MCHN-related practices ( table 6) .
Based on the results of the evaluation mentioned earlier [5] and those reported here, it seems unlikely that the program, as designed, implemented, and utilized, could have improved outcomes such as increasing the growth of children under 2 years of age or reducing the prevalence of anemia among women and children. Increased consumption of vegetables is unlikely to be sufficient to improve these outcomes. Changes in the implementation and utilization of some of the program components and additional inputs would be needed to realize the optimal impact on MCHN outcomes. Changes and additions that would most likely contribute to optimizing impact include improving access to water, providing additional training related to marketing, strengthening the nutrition education component of the program, improving the poultry component of the program and/or adding other animal-source food production (table 6), and potentially incorporating other micronutrient interventions into the program design by providing supplements either for free or for sale at key program delivery points [9] . In addition, more work should be done to develop ideas on how the homestead food production program can establish linkages with existing health services, including the harmonization of key health-and nutrition-related messages.
Conclusions
This paper has highlighted the importance of the use of a program theory framework and the associated program impact pathways in order to identify potential bottlenecks in service delivery and utilization and opportunities for improvement. Developing the program theory framework and associated program impact pathways in conjunction with the program implementers and other key stakeholders ensures that the key components of the program anticipated to contribute to impact are identified, as well as the processes and underlying assumptions that need to be in place for this to occur. The collection of data along the hypothesized program impact pathways allowed us to identify key areas where the program was not being delivered or utilized as initially envisioned by the program implementers. Discussions about the results with the program implementers and other key stakeholders helped identify ways in which these bottlenecks could be addressed in order to optimize the impact on MCHN outcomes. For example, the challenges identified in relation to the knowledge, motivation, and compensation of the village health volunteers were extensively discussed, and a list of ideas to address these challenges, including the provision of a small incentive such as chicks from the program, was offered by the workshop participants. The gap between increased production and intake of eggs, which was promoted by the program and was believed to be a key component of improving MCHN outcomes, was also discussed at the workshop, and the idea of including specific messaging related to the importance of giving women and children high-quality foods in the agriculture training or any marketing training provided was highlighted as one possible way to capitalize on improvements in the MCHN outcomes through the hypothesized production-income pathway.
Although high-quality evaluations are needed that clearly show the impacts of these types of programs on MCHN outcomes, the importance of including a process evaluation in the design of these evaluations, and as part of any development program, should not be overlooked. Although it is well known that many development programs have implementation and design challenges, little has been published to describe what the problems are and how to address them to improve program design, delivery, and utilization and ultimately impact and cost-effectiveness [10] . In this research, HKI has taken the opportunity to carefully examine their homestead food production program in one province in Cambodia to better understand how the program was being delivered and utilized in order to identify areas that could be strengthened or that may need to be revised altogether in order to reach their ultimate goal of improving MCHN outcomes through a food-based approach combined with health-and nutrition-related education. Using this type of careful examination can help programs such as HKI's homestead food production program in Cambodia to reach their full potential and optimize their impact.
